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Indian Standard
MERCUR-IMETRIC METHOD FOR DETERMINATION OF CHLORIDE IN INORGANIC CHEMICALS
0. -FOREWORD
0.1 This Indian Standard was adopted by the Indian Standards Institution on 25 September 1981, after the draft finalized by the Chemical Standards Sectional Committee had been approved by the Chemical Division Council.

0.2 The method covered in this standard is applicable to inorganic chemical products for industrial use. It enables quantities of chloride (Cl-) exceeding 1 mg in the test portion to be determined with an absolute error of 0.2 to 0.5 mg, according to the concentration of the standard volumetric solution used. 0.2.1 The determination is not affected by the elements or compounds listed in Appendix A when they are present in quantities up to the specified limits. Appendix A also contains instructions for the treatment to be applied to reduce or eliminate interferences. 0.3 This standard substantially agrees with IS0 5790-1979 `Inorganic chemical products for industrial use - General method for determination of chloride content - Mercuric method'. International Organization for Standardization ( IS0 ). 0.4 In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS : 2-1960*.
1. SCOPE 1.1 This standard prescribes the mercurimetric

method for the determination

of chloride content in inorganic chemicals. 2. OUTLINE OF THE METHOD
2.1 Chloride

ions are converted into weakly ionized mercuric chloride, using highly ionized standard volumetric mercuric nitrate solution. The
*Rules for rounding off numerical values ( revised ).
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end point is detected by reaction of the excess of mercuric nitrate with 1, 5 diphenyl carbazone used as an indicator, by the appearance of a violet colour. 3. REAGENTS 3.0 Quality of Reagents - Unless specified otherwise, analytical grade chemicals and distilled water ( see IS : 1070-1977" ) or water of equivalent purity shall be used in tests.
3.1 Concentrated Nitric Acid ( see IS : 264-1976t) -

approximately

68 percent (m/m). 3.2 Dilute Nitric Acid 3.3 Sodium Hydroxide 126 g/l. Solution 80 g/l.

3.4 Standard Sodium Chloride Solution - Cl.1N. Weigh 5,844 2 g of sodium chloride, previously dried for 1 h at approximately 5000C and cooled in a desiccator, and dissolve in water. Transfer the solution quantitatively to a 1 OOO-mlone mark volumetric flask, dilute to the mark and mix. 3.5 Standard Sodium Chloride Solution - 0.05 N. Place 100 ml of 0.1 N standard sodium chloride solution ( 3.4 ) in a 200 ml one-mark volumetric flask, dilute to the mark and mix. 3.6 Standard Sodium Chloride Solution - 0.02 N. Place 100 ml of 0.1 N standard sodium chloride solution ( 3.4 ) in a 500 ml one-mark volumetric flask, dilute to the mark and mix. 3.7 Standard End-Point Matching Solution - Place the same volume of water as in the test solution ( 4.2.1 ) in a 500-ml conical flask, add 3 drops of the bromophenol blue solution ( 3.11 ) and dilute nitric acid, drop by drop, until the colour changes from blue to yellow. Add an excess of 3 drops of this acid, 0.5 to 1.0 ml of the diphenyl carbazone solution ( 3.12) and from the burette the minimum volume of the standard volumetric mercury nitrate solution necessary to change the colour of the solution from yellow to mauve.
NOTE - Prepare this solution at the time of use. Do not use the solution for more than 30 min after preparation.

3.8 Standard Mercuric Nitrate Solution - 0.1 N. Use this solution determine quantities greater than 20 mg of chloride in the test portion.
*Specification tspecification for water for general laboratory use ( second revision ). for nitric acid ( second revision ).

to
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IS : 9931 - 1981 3.8.1 Weigh 10.85 f 001 g of mercuric oxide ( HgO ) and dissolve in 10 ml of concentrated nitric acid ( 3.1). Transfer the solution quantitatively to a 1 OOO-mlone-mark volumetric flask, dilute to the mark and mix.
NOTE - This solution may also be prepared by dissolution of a mass of 17'13 g of mercuric nitrate monohydrate [ Hg(NO&.H20 ] in water acidified with 1 ml of concentrated nitric acid.

Standardize this solution following the procedure adjust it, if necessary, to exactly 0.1 N.

specified in 3.8.2 and

3.8.2 Standardization of the Solution - Place 40-O ml of the 0.1 N sodium chloride solution, 160 ml of water and 3 drops of the bromophenol blue solution in a 500-ml conical flask. Add dilute nitric acid solution, drop by drop, until the colour of the indicator changes from blue to yellow and then add an excess of 3 drops of this acid and the volume of the diphenylcarbazone solution added for the standard end-point matching solution. Titrate ( see Note in 4.2.2 ) with the mercuric nitrate solution ( 3.8.1) to be standardized until the colour matches the mauve of the standard endpoint matching solution and deduct the volume of the mercuric nitrate solution ( 3.8.1) added during the preparation of this standard end-point matching solution ( generally 1 drop ). The volume corresponding to exactly 0.1 N is 40.0 ml.
NOTE - Store the residual solution obtained from the titration and treat it as specified in Appendix B, so as to avoid the pollution of waste water by the mercury.

3.9 Standard Mercuric Nitrate Solution - 0.05 N. Dilute 100 ml of O-1 N solution (see 3.8.1) to the mark in a 200 ml one-mark volumetric flask and mix. Use this solution to determine quantities between 1 and 20 mg of chloride in the test portion. 3.10 Standard Mercuric Nitrate --~0.02 N. Dilute 100 ml of the 0.1 N solution ( see 3.8.1) to the mark in a 500 ml one-mark volumetric flask and mix. Use this solution to determine quantities between 1 and 5 mg of the chloride in the test portion. 3.11 Bromophenol Blue Indicator (v/v) ethyl alcohol. 3.12 1, 5 Diphenylcarbazone ethyl alcohol. 4. PROCEDURE 4.1 Test Portion - Weigh a quantity of the test sample not exceeding 10 g, containing between 1 and 175 mg of chloride ( Cl-) and not containing more than one of the interferences listed in Appendix A (see A-l ), or all of the interferences listed in Appendix A ( see A-2 ). 5 Solution 1 g/l solution in 95 percent (v/v)

Solution -

5 g/l solution in 95 percent

IS:9931-1981 4.2 Determination 4.2.1 Test Solution - Transfer the test portion 4.1 to a 500-ml conical flask and according to the solubility of the sample, add between 50 and 350 ml of water. Neutralize it with care using concentrated nitric acid or the sodium hydroxide solution. Dilute, if necessary, to obtain in the conical flask a volume between 200 and 350 ml, cool to room temperature, add 3 drops of the bromophenol blue solution and then add successively: a) Dilute nitric acid ( 3.2 ), if necessary, until the colour changes to yellow; b) Sodium hydroxide solution ( 3.3 ), drop by drop, until the colour changes to blue; c) Dilute nitric acid ( 3.2 ), until the colour changes to yellow; and d) An excess of 3 drops of this acid. 4.2.2 Titration of the Test Solution - Add to the test solution ( 4.2.1) volumes of the diphenylcarbazone solution added for the standard end-point matching solution and titrate with the appropriate standard volumetric mercuric nitrate solution ( 3.8, 3.9 or 3.10 ) until the colour matches the mauve of the standard end-point matching solution.
NOTE- Stir gently during the titration so as to avoid the formation which may absorb the indicator and thereby obscure the colour change.

of foam

Add the standard volumetric solution slowly and reduce the speed of flow sharply towards the end of the titration so as to enable the last traces of chloride to react with mercuric nitrate solution. Store the residual solutions obtained from the titration and treat them as specified in Appendix B, so as to avoid the pollution of waste water by the mercury. 5. CALCULATION Chloride, percent by mass = (V, 100 V,) x N x O-035 453 x M V,) N

= 3.545 3 (V,, M where

c

V,, = volume, in ml of the standard volumetric mercuric nitrate solution ( 3.8,3.9,3.10 ) used for the determination; V, = volume, in ml of the standard volumetric mercuric nitrate solution ( 3.8, 3.9 or 3.10 ) used for the preparation of the standard end-point matching solution; N = normality of the standard volumetric mercuric nitrate solution used ( see 3.8, 3.9 or 3.10 ); and M = mass in g of the material taken for the test. 6
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APPENDIX A ( Clauses 0.2.1 and 4.1 )
TABLE OF INTERFERENCES A-l. INTERFERENCES PRESENT SEPARATELY
ELEMENT OR COMPOUND I%. (1) i) ii) __-iii) iv) NO,SO:70 g/l 70 g/l Slight buffer effect ( see A-3.1 ; Complexes with Hg NaNO, KNO, (2) LIMIT OF REAKIN FOR THE LIMIT AND NON-INTERFERENCE POSSIBLEREMEDY (3) 100 g/l 100 g/l (4)

v)

so;-

1)
2)

1'5 mg/l 3 g/l -----___

1 After oxidation by HNO, or
by H,Op ( see A-3.2 )

vi)

SZ-

1) 2)

I mg/l 2 g/l

Precipitation

of HgS

After oxidation by HaOa ( see A-3.3 ) Inhibits formation of HgCIB

vii) viii)

SiO, CO,

1 g/l 70 g/l

Neutralized carbonates release CO% the presence of which does not interfere Colour change less sharp, even with controlledpH Diphenylcarbazone oxidized

ix)

CH,COONa

2 g/l

x)

CrO:-

1) 2)

1 mg/l 50 mg/l

If titration is carried out immediately ( see A-3.4 )
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ELEMENTOR COMPOUND l%. (1) (2) 1) xi) F2) 1 g/l REASONFOR THE LIMIT AND LIMIT OF POSSIB~BREMEDY NON-INTERFERENCE (3) 100 mg/l (4) Progressive colour change by intermediate formation of HgF After precipitation of AIF, (excess of Al : max. 1 g/l) Titrated as ClTitrated as ClAtpH AtpH xv) xvi) Naf K+ 30 g/l 40 g/l 1) xvii) Fe*+ 2) 1 g/l After redissolution of the insoluble matter ( see A-3.5 Formation of insoluble coloured hydroxide In the presence of 5 g of Na,P,O,. lOHa per litre __ 100 mg/l Formation of insoluble hydroxide < 25 : high results > 3'0 : low results

xii) xiii)

BrI-

< 1 mg/l < 1 mg/l pH between 25 and 3'0

xiv)

II+

1) xviii) Fe3+ 2)

10 mg/l 100 mg/l

xix) xx) xxi)

Caz+

ng*+
AP+

Saturation Precipitation of Al(O adsorbing the indicator
-'

( Continued )

8

IS: 9931-1981
ELEMENTOR-COMPOUND I%.
(1) (2)

LIMIT OF REASON FORTHELIMIT AND NON-INTERFERENCE POSSIBLE REMEDY (3) 100 g/l 100 g/l 2.5 g/l 200 mg/l 200 mg/l Own coloration Own coloration ( see A-3.6 ) (4)

xxii) xxiii) xxiv) xxv) xxvi)

znz+ Pb2+ NiW

Cr3* cuz+

Colour reaction with the diphenylcarbazone Precipitation of Mn(OH), and MnO,. Ha0 Own coloration Complexes Precipitation Buffer effect After adjustment of pH between 25 and 3 Complexes Hg2* A{;opling in presence of Clof AgCl

xxvii)

Mn2+

500 mg/l

xxviii) xxix) __xxx)

co2+ Hgs+ Ag+ 1) 2)

1 80 0.5 mg/l 0.5 mgll 3.5 g/l > 10 g/l

xxxi)

PO:--

xxxii)

NH:

1) 2)

300 mg/l > 1 g/l

9

IS : 9931 - 1931 A-2. INTERFERENCES PRESENT TOGETHER
ELEMENT or Nso". ~OOMPOUND
1
4

REASON FOR LIMIT LIMITOF ION-INTERFERENCE (3) 1 g/l 1 g/l 1 g/l 1 g/l 0'05 g/l 0.05g/l 0'02g/l 0.02g/l 0.02 g/l 0.02 g/l 4dsorbent 4dsorbent 4dsorbent 4dsorbent (41 precipitate precipitate precipitate precipitate

REMEDY (5) Addition of 5 g of Na,P,O,. IOH, uer litre. In these conditions, slight cloudiness remains which causes only slight interference (accuracy of colour change reduced by half).

(1) 0
ii) iii) iv) v) vi) vii) viii) ix) x)
-

(2) SiOB Ala+ Zn'+ Mgz+ Fe3+ Mna+ cu'+ Ni2+ Cr3+ Co'+

-L

A-3. REMEDY FOR INTERFERENCES A-3.1 Sdphate Ion Interference - Neutralization is difficult owing to a buffer effect. To change from blue to colourless, 2 drops of dilute nitric acid are sufficient, but a further 10 to 15 drops are required to change from colourless to pale yellow. A-3.2 Sulphite Ion Interference A-3.2.1 Oxidation by Nitric Acid - Neutralize with dilute nitric acid and add 5 ml in excess. Boil for 5 min, cool and neutralize. Carry out a blank test under the same conditions. A-3.2.2 Oxidation by Hydrogen Peroxide - Neutralize, add 1 ml of sodium hydroxide solution, 10 ml of 30 percent (m/m) hydrogen peroxide solution and 2 ml of a 0.5 g/l solution of cobalt dinitrate hexahydrate [Co(N0,),.6H,O]. Heat gently to initiate decomposition and when complete, add several glass beads, boil for 5 min, cool and neutralize with dilute nitric acid. Carry out a blank test under the same conditions. 10

c

IS : 9931- 1981 A-3.3 Sulphide Ion Interference see A-3.2.2.

A-3.4 Chromate Ion Interference - Titrate within 2 min of adding the diphenylcarbazone solution or add the indicator immediately prior to titration. The pink colour does not affect detection of the colour change by an alert analyst. A-3.5 Iron Ion (Fe**) Interference - Up to a level of 1 g/l, a precipitate appears on neutralization but re-dissolves after the addition of 2 drops of dilute nitric acid solution. The slight yellow colour does not affect detection of the colour change. A-3.6 Chromium (III) Ion Interference - Up to a level of 200 mg/l, the neutralization, which is not possible in the presence of bromophenol blue, may be carried out by adding the sodium hydroxide solution until greenyellow and then dilute nitric acid solution until grey-blue, followed by an excess of 3 drops of this acid.

APPENDIX

B

( Clauses 3.8.2 and 4.2.2 )
REMOVAL OF MERCURY FROM RESIDUAL SOLUTIONS OBTAINED FROM MERCURIMETRIC TITRATIONS B-l. SCOPE AND FIELD OF APPLICATION B-l.1 This specifies a method for removing mercury from solutions obtained by the use of the mercurimetric method for the determination of chloride content in order to prevent pollution of waste water. This procedure is recommended principally if titrations using the mercuric nitrate solution ( 3.8 ) have been carried out. B-2. OUTLINE OF THE METHOD solutions in a container of sufficient

c

B-2.1 Collection of the residual capacity ( for example 50 litres ). Precipitation sulphide. of mercury

in an alkaline medium with excess sodium the mercury

Oxidation of this excess by hydrogen peroxide to prevent from re-dissolving in the form of polysulphides. 11

IS:9931-1981 Decantation to waste. and filtration of the mercury-free solution before disposal

Transfer of the insoluble residues to a storage container with a view to subsequent recovery of the mercury by specialist firms. B-3. REAGENTS B-3.1 Disodium Sulphide Nonohydrate ( Na,S.gH,O B-3.2 Hydrogen Peroxide B-3.3 Sodium Hydroxide B-4. APPARATUS B-4.1 Polyethylene Container - capacity approximately 50 litres. B-4.2 Small Laboratory Pump or Water Pump - With a suction tube the end of which is fitted with sintered glass disc of porosity P16 ( pore size diameter 4 to 16 pm ) or a funnel containing cotton wool. B-5. PROCEDURE B-5.1 Pour into the container the residual solutions obtained from the mercurimetric titrations and having a mercury content sufficiently high to pollute the drain water. B-5.2 When the volume collected -has reached approximately 40 litres, add successively, mixing by means of compressed air, 400 ml of the sodium hydroxide solution, 100 g of the sodium sulphide and after 10 min, slowly 400 ml of the hydrogen peroxide solution. B-5.3 Allow to stand for 24 h, then draw off the clear liquid using the pump and discard as drain water. B-5.4 Rinse the container several times with a quantity of water sufficient to transfer the insoluble substances into another container into which the insoluble substances obtained from subsequent operations are collected. approximately - approximately ) 30 percent (m/m) solution. 400 g/l solution.

c
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